ABSTRACT
mineral components contents was carried out after prior lyophilisation by using CHRIST LOC-1M ALPHA 1-4 apparatus. T he dry mass content was done on fresh and lyophilised material. All obtained results were calculated for fresh mass basis. T he dry mass was obtained by thermo-gravimetric method in dryer at 105 °C during 24 h (PN-ISO 1026:2000). T he protein content was performed by Dumas method with T ruSpec N analyser. T he ash content was performed by thermo-gravimetric method by ashing in muffle furnace at 525 °C during 12 h (PN-90/A-75101/08:1990+Az1:2002 . T he assessment of carbohydrates was obtained by method of calculation in accordance with methodology reported by Gronowska-Senger (2004). The dietary fibre content was determined according to AOAC 991.43 method (Association of O fficial Analytical Che mists International, 2006). T he energy value was calculated with average Atwater coefficients (method of calculation) (Kunachowicz et al., 2005) . For calculations, the average -0.2 g content of fat was used (according to bibliography). T he vitamin C content was estimated by titration as sum of ascorbic and dehydroascorbic acids (Krełowska-Kułas, 1993) . Antioxidant activity was determined by using method according to Swain and Hillis (1959) . Phenols components was done by using Folin and Ciocalteu's phenol reagent in accordance with methodology reported by Re at al., (1999). T he determination of phosphorous in endive was conducted using dry ashing followed by UV-Vis spectrophotometry with ammonium vanadomolybdate method (VM) (Cie ślik et al., 2011). The determination of calcium, magnesium, potassium, sodium, iron and zinc was accomplished with atomic absorption spectrometry.
Statistical analysis
T he analyses were done in three repetitions. The obtained results were submitted to statistical estimates two-way analysis of variance method at the significance level = 0.05.
RESULTS AND DISCUSSIO N
T he energy value fluctuated in the scope from 14,16-18.04 kcal 100g -1 of fresh weight (T ab. 1) irrespective of the variety and vegetative of season. The obtained results were in accordance with data received by a lot of authors (Cie ślik and Gajda, 2010; Elmadfa and Muskat, 2011; USDA, 2012), which showed that value of this component was 10-25 kcal 100 g -1 of fresh weight. Any statistically significant differences in energy value were not observed in analysed endives varieties. However, the obtained results differed significantly between the vegetative of season those varieties. T he average content of dry matter in assessed of rosette leaf endive ranged from 6.50-6.76 g 100 g -1 of fresh weight (Tab. 1). Significant differences in dry matter contents between vegetative of season and interaction between variety and vegetative of season (Tab. 2) were found. Moreover, the significance of statistical differences was not noticed for studied varieties. The obtained results were lower in comparison to Adamcz e wska-Sowińska and Uklańska, (2009), which reported that value of this factor was 7.98 g 100 g -1 of fresh weight. In other researches, Cieślik and Gajda, (2010) and Elmadfa and Muskat, (2011) the level of water was determined at 93.3 g 100 g -1 of fresh weight, and dry matter -6.7 g 100 g -1 of fresh weight. T here were not significant differences in protein contents within the varieties and also within the vegetative of season (average 1.45 g 100 g -1 of fresh weight). The obtained results were in accordance with those reported by a lot of authors (Cieślik and Gajda, 2010; Elmadfa and Muskat, 2011; USDA, 2012), average 1.25-1.8 g protein 100 g -1 of fresh weight.
T he average values of carbohydrates were from 3.31 -4.62 g 100 g -1 of fresh weight. T here were significant differences noticed only between vegetative of seasons. T he obtained results were higher than those received by other authors (Cieślik and Gajda, 2010; Elmadfa and Muskat, 2011; USDA, 2012). For dietary fibre content any significant differences between varieties of endive and between vegetative of seasons were not found. The average values were from 1.59-2.07 g 100 g -1 of fresh weight. However, interaction between variety and vegetative of season was observed. T he obtained amounts of dietary fibre in leaves of endive were higher than those reported by Wiąckowski, (1995), which claimed that content of this component was 0.6 g 100 g -1 of fresh weight and it was lower in comparison to USDA, (2012) reports (3.10 g 100 g -1 of fresh weight). T he average value of ash was from 0.77 to 1.37 g 10 0 g -1 fresh weight and was close to those showed by other authors for another Asteraceae (1-1.76 g 100 g -1 of fresh weight) (Cieślik et al., 2012; Mentel et al., 2012). T he statistical tests showed significant differences in ash content between the varieties (T ab. 2). of fresh weight), however the lowest was noticed in leaves of variety 'Marconi' in 2010 year (15.84 mg 100 g -1 of fresh weight). T he statistically significant differences were shown in content of sodium between varieties, vegetative of seasons and also variety and vegetative of seasons (T ab. 4). T he results of iron level were ranged from 3.78-6.51 mg 100 g -1 of fresh weight. T he values obtained were significantly much higher than these noticed by other authors. According to Cieślik and Gajda, (2010) and also Elmadfa and Muskat, (2011), the values of these component was 1.4 mg 100 g -1 of fresh weight. Moreover, USDA, (2012) reported the iron level for endive to be at 0.28 mg 100 g -1 of fresh weight. T he lowest amount of zinc was observed in the first year of studies in Cichorium endivia variety 'Marconi' (average 0.18 mg 100 g -1 fresh weight), while in 2010 year content of those component in leaves of this variety significantly increased (T ab. 3). The statistical significance differences were shown in level of zinc in vegetative of seasons. T he data received during the study were much lower than indicated by the USDA, (2012).
T he average content of manganese in leaves of endive was the same for both of varieties (0.43 mg 100 g -1 of fresh weight). T here were statistical significant differences in level of this component between vegetative of seasons (T ab. 4). T he values received, were in accordance to those reported by USDA, (2012) (0.42 mg 100 g -1 of fresh weight).
Basing on results from conducted studies, it was found that the content of copper was from 0.03 to 0.06 mg 100 g -1 of fresh weight. T he results were lower than those noticed by USDA, (2012). There were no significant differences showed. T he average value of vitamin C in leaves of endive was from 9.86-13.30 mg 100 g -1 of fresh weight (Tab. 5). T here were significant differences in level of this component between varieties and interaction between variety and vegetative of season (T ab. 6). The conducted studies showed that content of this vitamin in variety 'Cigal' was comparable to data received by other authors and not much higher for variety 'Marconi'. According to Llorach et al., 
, the vitamin C content in the fresh of endive was at the level of 10-10.2 mg 100 g -1 fresh weight. As a result of the researches, differences in content of phenols components in assessed varieties and between vegetative of seasons were observed (T ab. 6). Moreover, the interaction between variety and vegetative of season was revealed. In the second year, the studied varieties were characterised by higher level of polyphenols (average: 'Cigal': 99.87 mg GAE 100 g -1 and 'Marconi': 99.73 mg GAE 100 g -1 ) (Tab. 5). T he data were lower to those noticed by Llorach et al., 
CO NCLUSIO N
T he studies showed that content of: ash, calcium, potassium, phosphorus, sodium, iron, vitamin C, phenols components and antioxidant activity depended significantly on variety. Moreover, the statistically significant differences of energy value and content of: dry matter, carbohydrates, calcium, magnesium, potassium, phosphorus, sodium, iron, zinc, manganese and phenols components were noticed between vegetative of seasons.
On the base received of results noticed that endive -variety 'Marconi' was characterized by higher level of: dry matter, carbohydrates, dietary fibre, vitamin C, Fe, Cu and antioxidant activity ABT S . , which testify to its higher nutritive value. T he abundance of nutritive components in endive allows concluding that it is not only vegetable but also precious homeopathic herbal medicine with great healthy features. It shows prebiotic activity because of fructans presence. T his vegetable because of its high contains content of healthy components, can be used in prophylaxis of digestive disorders, as medicament in supporting of cardiovascular circulation for retarding of ageing processes and first of all for in blood diseases such as anaemia. Also because of inulin presence endive is recommended for diabetes as low glycemic index vegetable.
